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The Silent Epidemic: A Spatial Study of
Obstetric Fistula in Ethiopia
Chloe Fernandez
Abstract
Objectives: To show how Geographic Information
Systems (GIS) be used to promote awareness and
motivate international action to make informed
global health decisions. Specifically, the purpose of
this study is to describe the prevalence and factors associated with Obstetric Fistula (OF) in Ethiopia and
to define areas in need of aid. Methods: Choropleth
maps were generated to geographically analyze both
contributing factors and prevalence of obstetric fistula. Select by location functions were implemented to
define measureable distances of accessibility to health
facilities. Results: Distribution of accessible health facilities and primary roads are concentrated around

Addis Ababa. The Tigray Region is in a transitional
phase with both a high prevalence of aid and cases
of obstetric fistula. Both the SNNP region and the
Somali region experience high rates of OF with limited access to health care facilities and infrastructure
Conclusions: GIS can be used to spatially analyze and
represent contributing factors and occurrences of obstetric fistula. Obstetric fistula in Ethiopia is directly
influenced by contributing causes that when targeted, decrease the prevalence of this epidemic. Furthermore, the distribution of infrastructure in Ethiopia is
both irrational and inequitable to service the country’s far reaching health service needs.

T

he Millennium Development Goals (MDG)
were established in September 2000 in the
United Nations Millennium Declaration
(UNMD). Nations abiding by the UNMD commit
themselves to the eradication of global poverty by
the year 2015. Within the eight designated goals are
MDG four and MDG five. Millennium Development Goals four and five strive to reduce child mortality by two-thirds by 2015 and improve maternal
health by reducing the maternal mortality ratio by
three-quarters by the year 2015 (WHO, 2013). Important to the completion of these goals is the eradication of Obstetric Fistula within developing countries such as Ethiopia.

ed with long-term psychological, physical and social
issues. Although OF was once a global problem, advances in health services and medical operations soon
made OF an issue faced only by developing countries, particularly Africa and South Asia. At least two
million women in developing countries are currently
living with OF (Biadgilign, 2013).
The one cause of Obstetric Fistula is poverty. Low-income countries prone to OF exhibit political factors
such as limited access to health care and poor infrastructure along with social factors such as low literacy
rates and low use of modern methods of contraceptive. In order to eradicate this epidemic in developing countries, home-to-hospital interactions involving infrastructure, skilled technicians and changing
social norms must be developed by policymakers
(Bailey, 2011). Geospatial technologies such as Geographic Information Systems (GIS) are important to
visualize the relationship between these factors and
the prevalence of OF.

Obstetric Fistula (OF) is a medical condition that
is caused by prolonged obstructed labor and smaller
than average pelvic size. OF is characterized by a tear
in the bladder (vesicovaginal) or rectum (rectovaginal) opening into the vagina which generates fecal
and urinal incontinence. Depending on the geographic location of the victim this incontinence can
then lead to social stigmatization leaving the woundPublished by KnightScholar, 2015
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In order to promote awareness and motivate international action to eradicate OF and complete MDG’s
four and five it is important to spatially analyze the
contributing factors of Obstetric Fistula. This study
analyzes the relationship between the physical, social
and political causes of OF and the occurrence of this

disease within Ethiopia on a regional level. The aim
of this study is to geographically describe this relationship in order to better allocate aid, infrastructure
and resources to regions in need of short and long
term obstetric assistance.

Study Site and Data
The study area chosen spatially analyzes the occurrence and contributing factors of Obstetric Fistula
in Ethiopia, Africa. Landlocked on the East Coast
of Africa, Ethiopia is divided into 11 administrative
regions: Addis Ababa, Afar, Amhara, Benishangul-

Gumuz, Dire Dawa, Gambela, Harari, Oromiya,
Southern Nations Nationalities and Peoples (SNNP),
Somali and Tigray. Health facilities within the country are centered on the urban region of Addis Ababa
(Figure 0.1)

Figure 0.1: Health Facilities in Ethiopia, 2012

Description of Data
Quantitative data was taken from the 2011 Ethiopia
Demographic and Health Survey. From this survey
physical, social and political conditioning factors
of Obstetric Fistula were found and described on a
regional level. Physical factors include stunting and
nutritional status, social factors include literacy rates
and use of modern methods of contraception, and
political factors include exposure to community conversation programs and assistance delivered. Furthermore, geocoded locations for health centers, roads
and administrative boundaries were used (Table 0.1).
https://knightscholar.geneseo.edu/proceedings-of-great-day/vol2014/iss1/5

Layer Name Type

Projection

Source

Eth_adm1

Polygon

GCS_
WGS_1984

diva-gis.
org/data

Eth_roads

Line

GCS_
WGS_1984

diva-gis.
org/data

Health Centers

Point

WGS_1984_
Web_Mercator_
Auxiliary_Sphere

ArcGIS
Online

Table 0.1
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Method
In order to spatially analyze all six contributing factors choropleth maps were generated. First, the data
from the 2011 EDHS must was added to an existing
table. The table selected was that of the Ethiopian
administrative boundaries because the table data was
regionally based.

the administrative regions, clicking properties then
Symbology and then Quantities. Each different map
was created by switching the Value Field to a specific
attribute generated by our spreadsheet data in the attribute table.
Next, by overlaying the health center points and the
road lines onto the administrative boundary layer
relationships concerning infrastructure and transportation could be analyzed. First preformed was a
Select by Attribute function to categorize roads from
primary, secondary and unknown. After locating
these roads a layer was created from a Select by Attribute function of Primary and Secondary roads labeled “Major Roads” within Ethiopia. Next a Select
by Attribute function was generated from the Health
Center layer in order to delineate health centers, clinics and hospitals (Figure 0.3).

Figure 0.2 Spreadsheet Data Entry into GIS Attribute
Table
After generating the attribute table for all six conditioning attributes a graduated colors map was generated for each attribute entered in order to spatially
analyze patterns and relationships (Figure 0.2). The
graduated colors map was created by right clicking

Figure 0.3: Distribution of Health Facilities and Roads
In order to spatially analyze accessibility to health
care facilities a layer was generated using Select by
Location. The source layer chosen was Health Centers within a five mile distance of “Major Roads.” Five
miles was chosen as the number of miles one can walk
comfortably. As a result a “Walkable Clinics” layer
was created delineating health facilities within a five
mile distance of major roads within Ethiopia. The
point symbols were changed to a dark red to make

Published by KnightScholar, 2015

the points more visible. Finally a mean center and a
standard distance were created to find the directionality and distance of the roads within Ethiopia (Figure 0.4). The symbology of the mean center point
was changed to increase the size and the color was
switched to purple to differentiate this point from
the clusters of walkable clinics around it.
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Figure 0.4: Spatial Analyst Tools to find Mean Center and Standard Distance

Results/Discussion
The spatial analysis of Reported Household Obstetric
Fistula within Ethiopia holds that 5.9–13.4 percent
of women who have given birth within this region

have OF. Following Tigray, 4.0–5.8 percent of women in the Somali and SNNP regions have obstetric
fistula (Figure 1).

Figure 1: Regional Distribution of Prevalence of Reported Household Obstetric Fistula
Of these three regions both Tigray and SNNP exhibited 43–52 % of their children age five or below to
be too short for their age. Somali region followed as

a close second with 36–42% of children exhibiting
stunted growth (Figure 2).

Figure 2: Regional Distribution of Stunted Children

https://knightscholar.geneseo.edu/proceedings-of-great-day/vol2014/iss1/5
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Next, the regional distribution of the percent of
women with a body mass index below 18.5 was
found. Again, Tigray, accompanied by Afar, had the

highest percent of women (34–44) to exhibit these
conditions. Followed by Somali with 28.01–33.00 %
and SNNP with 15–22% (Figure 3).

Figure 3: Regional Distribution of women with a BMI < 18.5
Social factors analyzed included literacy rates and use
of modern contraceptive. Here, Tigray was the most
literate region, accompanied by Addis Ababa, Dire
Dawa and Harari (Figure 4). In regards to modern
contraceptive, 22–26 % of currently married wom-

en use modern methods of contraceptive in SNNP
while only 10–21% do in Tigray and only 4–9% do
in Somali. Meanwhile, Addis Ababa experiences the
highest modern contraceptive use at 33–56 % (Figure 5).

Figure 4: Regional Distribution of Percent of Women ages 15–49 who are Literate
Published by KnightScholar, 2015
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Figure 5: Regional Distribution of % of Currently Married Women Using Modern Methods of Contraceptive
Finally, political factors such as exposure to a community conversation program and medical assistance
delivered was regionally analyzed. Tigray and Addis
Ababa exhibited the highest rate of exposure to the
CCP with 47–56% of women having heard of the
program while just 21–23% had heard of the pro-

gram within Somali and SNNP (Figure 6). Meanwhile, Tigray experienced a relatively high percent of
skilled assistance delivered during labor with 9–12%
while Somali experienced 8–9% and SNNP 6.–% respectively (Figure 7).

Figure 6: Regional Distribution of Women ages 15–49 who have heard of the Community Conversation Program

https://knightscholar.geneseo.edu/proceedings-of-great-day/vol2014/iss1/5
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Figure 7: Regional Distribution of Births in Past Years Assisted by a Skilled Provider
In addition to conditioning factors, health service
infrastructure and transportation infrastructure was
analyzed. Highly accessible “walkable clinics” were
centered around Addis Ababa and throughout the
Tigray and SNNP regions with only eight in Somali.
Walkable Clinics generally clustered around roads

and existing infrastructure (Figure 8). The mean
center of the major roads was shown to be in Addis
Ababa. Roads in Ethiopia are clustered in the center
of the country with a North West distribution (Figure 9).

Figure 8: Walkable Clinics within a 5 mile radius of transportation infrastructure

Published by KnightScholar, 2015
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Figure 9: Directional Distribution of Major Roads and Walkable Clinics

Conclusion
Results proved that the prevalence of household obstetric fistula is directly influenced by contributing
physical, social and political factors. The Tigray Region contradicts this hypothesis as it has the highest reported prevalence in the country but boasts
high literacy rates, exposure to crucial community
outreach programs and is abundant in both transportation infrastructure and health services. In order
to accommodate this negative correlation I believe
that Tigray is in a transitional phase. Tigray’s eastern
neighbor, Afar, exhibited a high prevalence of OF
until Community Outreach Programs and Clinics
were implemented. Currently this appears to be occurring within Tigray.

Limitations in this study include limited access to
Health Center Data through ArcGIS online. Also,
there were limitations on the quality of data gathered
from the 2011 EDHS. Questionnaire based survey
data is often based on qualitative data and is subjected to bias and misinformation. Finally, limitations were placed on the access of development data
through the Ethiopian government. Access to geocoded data through measuredhs.com was granted on
a study by study bases and I was not granted access
to the geocoded data through the Ethiopian Demographic Survey.
Assumptions based on this survey include a stagnant
migration pattern implying that those who answered
survey questions in a particular region were from that
particular region. Therefore, this study does not account for urban versus rural differences in prevalence
or conditioning of obstetric fistula. Next, the assumption was made that all transportation infrastructure
mapped was accessible to all OF patients. Finally,
the assumption was made that all health services accounted for were willing to take obstetric fistula patients. Because the nature of this disease encourages

Results also prove that the distribution of infrastructure within Ethiopia is irrational and inequitable.
Since most of the infrastructure and one of the two
primary roads in Ethiopia center around Addis Ababa many of the regions are not serviced with accessible and functional infrastructure. The majority of the
roads within Ethiopia are Secondary Roads at best.
This study has shown that in order to effectively eradicate obstetric fistula infrastructure must be updated.
https://knightscholar.geneseo.edu/proceedings-of-great-day/vol2014/iss1/5
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with this aspect of the disease.
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